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1 Introduction

Paging Co-ordination on BSS level exists in TS 44.060 and 44.018, but is not reflected in TS 23.060.

2 Description

2.1 CS Paging Co-ordination on BSS level

In TS 44.060, the possibility to indicate to the MS that CS Paging Co-ordination is performed on BSS level, was introduced in R99. This possibility is, however, not reflected in 3GPP TS 23.060. Only Paging Co-ordination on core network level is described in TS 23.060. 

CS Paging Co-ordination on BSS level means that the BSC, when receiving a CS paging request from the MSC, checks if the MS already has on ongoing PS connection. If so, the paging will be done via the packet data channel for the MS in question. It is thus not necessary for the MS to check the CCCH paging channel for CS paging requests while connected to the PS domain.

If CS Paging Co-ordination on BSS level is active or not in the BSC, is indicated to the MS via system information.

2.2 PS Paging Co-ordination on BSS level

PS Paging Co-ordination on BSS level is done in the BSC if DTM is active. This means that if the MS is in state Dedicated and a PS paging request is received from the SGSN, the MS will be paged (packet notification) on the CS dedicated channel for the MS in question.

3 Proposal

It is proposed to send an LS to SA2 to ask them to add information in TS 23.060 regarding Paging Co-ordination on BSS level. A draft CR on TS 23.060 as enclosed below should be included in the LS. This draft CR is written towards Rel-6 of TS 23.060, but it should be left to SA2 to decide from which release to include the proposed change.
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6.3.3
CS Paging (A/Gb mode)


When an MS is both IMSI and GPRS-attached in a network that operates in mode I, the MSC/VLR executes paging for circuit-switched services via the SGSN. If the MS is in STANDBY state, it is paged in the routeing area and in the null routeing area (see clause "Routeing Area Identity "). If the MS is in READY state, it is paged in the cell. A paging timer in the MSC supervises the paging procedure. The SGSN converts the MSC paging message into an SGSN paging message.


The CS Paging procedure is illustrated in figure 18. Each step is explained in the following list.
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Figure 18: CS Paging Procedure in A/Gb mode


1)
The SGSN receives a Page (IMSI, VLR TMSI, Channel Needed, Priority, Location Information) message from the MSC. Channel Needed is defined in GSM 08.08 [18] and indicates to the MS which type of CS channel is needed to be requested in the response. VLR TMSI and Channel Needed are optional parameters. Priority is the circuit-switched paging priority parameter as defined in GSM 08.08. 


2)
The SGSN sends a BSSGP Paging Request (IMSI, TLLI, VLR TMSI, Area, Channel Needed, QoS) message to the BSS serving the MS. Area is derived from either the MS's MM context in the SGSN or, if no such information is available, from the Location Information received from the MSC/VLR. Area indicates a single cell for a READY state MS or a routeing area for a STANDBY state MS. VLR TMSI and Channel Needed are included if received from the MSC. If Channel Needed was not received from the MSC, then a default Channel Needed parameter indicating circuit-switched paging is included by the SGSN. QoS indicates the priority of this Paging Request relative to other Paging Request messages buffered in the BSS. If the location area where the MS was last known to be located has an associated null routeing area, then the SGSN shall send an additional BSSGP Paging Request message to each BSS serving this null RA.


3)
The BSS translates the incoming BSSGP Paging Request message into one radio Paging Request message per cell. If a dedicated radio resource is assigned to the MS in a cell, then the BSS transmits one Paging Request (VLR TMSI or IMSI, Channel Needed) message on this radio resource, without stopping possibly ongoing data transfers for the MS. Otherwise, the BSS pages the MS with one Paging Request (VLR TMSI or IMSI, Channel Needed) message on the appropriate paging channel in each addressed cell. This is described in GSM 03.64.


4)
Upon receipt of a Paging Request message for a circuit-switched service the MS may accept to respond to this request and shall follow the CS procedures for paging response (random access, immediate assignment, and paging response) as specified in GSM 04.08 [13].


5)
When received at the BSS, the Paging Response message is sent to the MSC, which shall stop the paging response timer.


6.3.3.1
Paging Co-ordination in A/Gb mode


The network may provide co-ordination of paging for circuit-switched and packet-switched services. Paging co-ordination means that the network sends paging messages for circuit-switched services on the same channel as used for packet-switched services, i.e. on the GPRS paging channel or on the GPRS traffic channel, and the MS needs only to monitor that channel. Three network operation modes are defined:


-
Network operation mode I: the network sends a CS paging message for a GPRS-attached MS, either on the same channel as the GPRS paging channel (i.e. the packet paging channel or the CCCH paging channel), or on a GPRS traffic channel. This means that the MS needs only to monitor one paging channel, and that it receives CS paging messages on the packet data channel when it has been assigned a packet data channel.


-
Network operation mode II: the network sends a CS paging message for a GPRS-attached MS on the CCCH paging channel, and this channel is also used for GPRS paging. This means that the MS needs only to monitor the CCCH paging channel, but that e.g. CS paging continues on this paging channel even if the MS has been assigned a packet data channel, unless BSS paging co-ordination as described in 8.1.6 is active.


-
Network operation mode III: the network sends a CS paging message for a GPRS-attached MS on the CCCH paging channel, and sends a GPRS paging message on either the packet paging channel (if allocated in the cell) or on the CCCH paging channel. This means that an MS that wants to receive pages for both circuit-switched and packet-switched services shall monitor both paging channels in the cell, if the packet-paging channel is allocated. The core network performs no paging co-ordination.


Table 2: Network Operation Modes for A/Gb mode without BSS paging co-ordination

		Mode

		Circuit Paging Channel

		GPRS Paging Channel

		CN Paging co-ordination



		

		Packet Paging Channel

		Packet Paging Channel

		



		(

		CCCH Paging Channel

		CCCH Paging Channel

		Yes



		

		Packet Data Channel

		Not Applicable

		



		((

		CCCH Paging Channel

		CCCH Paging Channel

		No



		(((

		CCCH Paging Channel

		Packet Paging Channel

		No



		

		CCCH Paging Channel

		CCCH Paging Channel

		





For MSs with an SGSN – MSC/VLR association, which is established via the GS interface, all MSC-originated paging of GPRS-attached MSs shall go via the SGSN, thus allowing network co-ordination of paging. Paging co-ordination shall be made by the SGSN based on the IMSI, and is provided independently of whether the MS is in STANDBY or in READY state. The network operates in mode I.


When no SGSN – MSC/VLR association exists, all MSC-originated paging of GPRS-attached MSs shall go via the A interface, and co-ordination of paging cannot be performed by the core network. The core network shall then either:


-
operate in mode II, meaning that the packet common control channel shall not be allocated in the cell; or


-
operate in mode III, meaning that the packet common control channel shall be used for GPRS paging when the packet paging channel is allocated in the cell.


The network operation mode (mode I, II, or III) shall be indicated as system information to MSs. For proper operation, the mode of operation should be the same in each cell of a routeing area.


Based on the mode of operation provided by the network, the MS can then choose, according to its capabilities, whether it can attach to GPRS services, to non-GPRS services, or to both.


8.1.5.5
Applications using the RIM Procedures


The first application using the RIM procedures is the Network Assisted Cell Change (NACC) application. The Network Assisted Cell Change (NACC) function reduces the service outage time at cell re-selection. The support is given to the mobile stations as system information for the target cell before the mobile station performs the cell re-selection. If cell re-selection is performed between cells controlled by different PCUs  (external cells) the system information is made available to the mobile station via the External NACC function. The SGSN and the BSC may provide the external NACC function. If provided, changes in system information for a cell with external neighbouring cells will be the event which triggers the transfer of the information from the source BSC to the target BSC(s) responsible for the external neighbouring cells. 


The system information is transferred in containers from the source BSC to the destination BSC by use of the generic RAN Information Send procedure. The RAN Information Send procedure may include a request for acknowledgement to secure the end-to-end transport via multiple intermediate nodes. 


A BSC may also request information, or request to stop the transmission of information from another BSC by use of the RAN Information Request procedure.


8.1.6
BSS Paging Co-ordination


In Network Operation Mode II and III, paging from one CN domain is done independently from the state of the MS in the other CN domain, i.e. no paging co-ordination on core network level is done.


It is, however, possible to do paging co-ordination on BSS level in these cases. This means that for each paging request received from one CN domain, the BSC determines whether the MS is engaged with the other CN domain or not. In order to achieve this, the context that is prepared within the BSC for an MS engaged with one of the CN domains must contain the IMSI, which is the common MS identity for the two CN domains.


If the BSC determines that the MS is engaged with the PS domain, the CS paging will be done on a packet data channel for the MS in question.


If the BSC determines that the MS is engaged with the CS domain, the PS paging (packet notification) will be done on a CS dedicated channel for the MS in question.


If no context is found for the MS, "normal CS paging" is performed on the CCCH paging channel and "normal PS paging" is performed on the CCCH paging channel or the packet paging channel, as applicable. 


If BSS paging co-ordination for CS paging is active in a cell or not, shall be indicated as system information to the MSs. For proper operation, the mode should be the same in each cell of a routeing area.


BSS paging co-ordination for PS paging shall always be active in a cell where DTM is supported.
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